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Mean . Field Theory

One quick way
to capture instabilities B

via weanrfield theory . In this

approach . one assigns a non-zero

expectation value to the operator one

Suspects to be responsible for an

instability and finds its value In

a self - consistent manner .

Example : Tsing model
.

See notes from 140 B
.



Mean . field Theory of Anti . fearing

instability of Fermions on

square
lattice .

H= § Ek etkrcrr +

U§h
;

-IT

ni
 = 3. Ctircir

Ek =  
- Zt Cwsckx ) + cosckys ) - µ

µ = chemical potential .

when µ=0

=) half . filled fermi surface .

.
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what to expect at half - filling ?
-

first consider the limit U > > t
.

As you
will show in pet - 4

,
the

effective Hamiltonian Is i

.

He # =4t÷E Pi.→sj

In the ground state of this system

Spins order anti ferromagnetally ,

#
on

topd r dt.tt#trtr
to

what about the opposite limit

t > > u ? ?
Mean - field theory suggests that the

system

stirred
orders anti - Serroomasuebiuhly



Aft half - filling expect instability for

Infinitesimal U .
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Basic idea of mean . field .
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